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CALIFORNIA DIVISION OF MINES AND GEOLOGY
FAULT EVALUATION REPORT FER- 139

February 17, 1981

Name of faults,

Big Lagoon, Bald Mountain, Grogan, Lost Man, Surpur Creek and
related, unnamed faults, northern Humboldt and southern Del Norte

Counties, Califernia.

Location of faults,

Fern Canyon, Orick, Rodgers Peak, Crannell, Blue Lake, Lord Ellis
Summit, Korbel, Maple Creek, Grouse Mountain, Mad River Buttes, Board
Camp Mountain, and Requa 7.5-minute quadrangles, and Ship Mountain,

Tectah Creek, and Coyote Peak l5-minute quadrangles (see Figure 1}.

Reason for evaluation.

Part of an ll-year program to evaluate potentially active faults
in California and zone those faults which are sufficiently active and

#ell-defined (gee Hart, 1980).
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Sunmary of available data.

The Big Lagoon, Bald Mountain, Grogan, Lost Man, Surpur Creek, and
related faults lie in a region that has nol been mapped in great detail.
Cur understanding of the regional tectonics has changed greatly in the
last few years as the result of work by llerd (1978) and Woodward-Clyde
(1980) in the onshore areas, and Field and others (1980) offshore. De-
tailed geclogic maps have only been published for two of‘thm 15-minute
guadrangles in the area studied: the Blue Lake (15-minute) quadrangle
(Manning and Ogle, 1950) and the Willow Creck quadrangle (Young, 1978).

Hanclen
In addition, Aalto and others {1981), Ristau (1979}, and MHelsa and others
(lggé) have compiled geclogic maps of all or part of the area based cn
derial reconnaissances and unpublished data. At the time this FER was
c&mpleted,
the Ristau maps covering the Weed 1:250,000 were not available for review.
Aalto and others did consider the Ristau . mapz in thelr efforts,
however.
_”All of the faults evaluated in thié fﬁﬁ afe sﬁbparallél witﬂ and
northeast of a zone of northwest-trending, northeast-dipping, recently
active thrust and reverse faults {(Carver and others, 1982) evaluated in
FEE-138. The faults evaluated in this FLR are prokably alsoc mostly

northeast-dipping thrust or reverse faults, several of which cut Quater=

nary depeosits. The available data on each are discussed below.

Big Lagoon fault

The Bip Lageeon fault is an 1ll-mile long, morth-striking fault which
cuts Quaternary (undifferentiated) marine deposits near Big Lagoon (Aalto
and others, 1981}, Aalto and others de nol provide any information as to

the dip or sense of displacement of this fault. They show the fault as
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concealed beneath marine terrace deposits at its southernmost extent,
near the junction with the Patricks Point fault.

Talley (1976} considers the Big Lagoon and Patricks Point faults to
be surface traces of the same thrust fault which underlies the Patricks
Point)‘ﬁtlier (Franciscan}. Using his ipterpretation, the Big Lageon
fault is a west-dipping thrust and the Patricks Point fault Is an east-
dipping thrust. The latest movement on the latter fault is thought to
rre-date the Patricks Point marine platform (Aalto and others, 1381)
which is about 82,000 years old (Coppersmith, 1980, p. B-39). The young-
est unit cut by the Patricks Point fault is Pranciscan material.

Earth Sciences Associates (1976), in a regional compilation, depicted
the Big Lagoon fault as extending southward merging with their Mad River
Fault zone (Herd's, 1978, Hayward-ILake Mountain fault system). Carver
and others (1982) have mapped several of the major, recently active faults
inciuded in the Mad River zone az east-dipping thrusts. The hypothesis
that the Big Lagoon fault iz an east-dipping thrust or reverse fault
would appear to be more compatible with the outcrop paltern mapped by
Aalto and others along the eastern margin of Big Lageon than would

Talley's west-dipping thrust hypothesis.

Bald Mountain fault

Manning and Ogle (1950) named the Bald Mountain fault, describing it
as a thrust féult which has been offset by innumerable cross faults (as
shown in simplified fashion in Figure 1). Talley (1978) depicted the
Bald Mountain fault as a west-dipping thrust fault which forms the western
margin of the Redwood Mountain outlier and has an apparent sinuocus cutcrop
Neithern Harden andd othena (1981) nor

pattern in plan view, lacking the cross faults. AAalto and others (1981)

ap
provide me” information on the dip or sense of displacement along the
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Bald Mountain fault. Ristau (1978) essentially modified Manning and
Ogle's map, depicting the fault as a thrust offset by cross faults.
Ristau alsc depicts the trace of the fault as bending eastward at its
southeromost extent, becoming the Grogan fault, as do Irwin (1960) and
Strand (19%2). No sources reviewed show the Bald Mountqin fault as cut-
ting any unit younger thal the Franciscan, although no pre-Holocene

depasits capping the fault have been identified.

Grogan fault

Manning and Ogle (1950) named the Grogan fault, describing it as a
thrust along which Kerr Ranch Schist (South Fork Mountain Schist) had
been displaced over Iranciscan material. Talley (1976} descaribed the
Grogan as a steeply east-dipping reverse fault. He hypothesized that the
Grogan and Bald Mountain faults are surface traces of the same thrust

fault which has subsequently been folded into a synform, overturned op

the easterm margin. Aalto and others, (1981) indicate that the fault

cuts Plio-Pliestogene marine and non-marine dcpaéifs informally known as

the Gold Bluffs formation, while Harden and others (1981) depict the Ffault
as concealed beneath these deposits. I recall that Lr. John Young (formally
at llumboldt State Univeraity) roulinely tocok hia field classes to view Fran-
clsecan materials overlying (in fault contact with) Gold Bluff deposits.
Talley (1876, p. 53) confirms my recollection, although he considers the
Grogan to be movre clearly a shallow-dipping. feature and assigns the namé
Radwood Creek fault to the more vertically dipping fault. Talley also
reports that Young had found evidence of oblique-slip movement on this

{the more vertical) zone. Aalto and others (1981) depict only one fault -
the Grogan - in this area, while Harden and others (1981} show the Groganl
as two subparallel faults over much of its length. Jennings (1875) depicts
the Gregan in black (no evidence of Quaternary movement), but shows a fault

offshore, on trend with the Grogan, as Quaternany.
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Unnamed fault A

Unnamed fault A, located betweon the Grogan fault and the Bald Moun-
tain fault, has only been mapped by Aalto and otheps (10G81). They do not
indicate dip of the fault, but do show it as having an apparent down-on-
the-east senze of displacement. They alsoc show it as cutting a marine

terrace (elevation about 560 ft,)} of unknown Quaternary age.

Lost Man fault

The 10-mile long Losf Man fault is known to displace Plio-Pleistocene
Gold Bluffs formation, but is evidently capped by Fleistocene gravels de-
posited by an ancestral Klamath-Trinity river (Aalto and others, 1%81),.
The apparent sense of displacement iz west side down, but the amount of
displacement and dip of the fault are not reporied by Aalto and others.
The outcrop pattern mapped by Aalto and others suggests that the fault is
near vertical and that vertical displacement has been on the order of 350
ta 200 feet since deposition of the Gold Bluffs formation.

The northern end of the Lost Man fault as mapped by Aalto and others
(1981) is concealed hy Pleiztocene gravels. About one-half mile to the
north, Aalto and cthers show another fault almest on trend with the Lost
Man fault, but they did not infer the two are connected. (This northern,
unnamed fault is shown asz concealed in places by Fleistocene deposits.)
Instead, it appears the Lost Man fault continues beneath these Pleistocene

gravels to the coast hased on bedrock geology.

Unnamed fault B

Unnemed fault B iz depicted by Aalto and others as about two miles
long, and as cutling Pleistocene gravels. Although they do not indicate
the dip of the fault, they do indicate that the sense of dispiace;ent ja

west side down, and that Pleiztocens alluvial gravels are offuet.
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Surpur Creek fault

The Surpur Creek fault cuts both the Gold Bluffs formation (Plio-
Pleistocene) and Pleistocene continental depesits near its southern end
(Aalto and others, 1981). The amount of apparent vertical (down to the
west) displacement i1z not clear, but is probably less than 200 feet |
{post-gravels) and may offset the Cold Bluffs by as much as 400 feet.

The dip of the faulf iz not noted on thelr map., Much of the central seg-
ment of the fauit is inferred by Aalto and others. The fault does not
appear to cut terrace gravels present along the Klamath River. These

gravels may be either Holocene or late Pleistocene in age.

Unnamed fault C

Unmamed fault € is depicted by Aalto and others (1981) as offsetting
FPleistocene gravels by as much as 500 to 700 feet, in places. Again, the
aip of the fault is mot given, but the sense of displacement is indicated
as western block down. This fault is located about cne mile west of and

iz subparallel to lthe Surpur Creek fault.

Unnamed fault D

Located about one-half mile sast from and subparallel to Surpﬁr
Craek fault is unnamed fault D (Aalto and others, 1381). The dip of the
fault iz not indicated by Aalto‘and others ,awt the senge_pf displacement
is not clear from their map. It is also not cleav-whedthew the fault cuts

Fleistocene gravel deposits. The fault does not cut the young flood

plain deposits along tﬁe Klamath Riwver.
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. Air photo lincaments of Harden and others

Harden and others (1981} identified three northwest-trending and one east-
trending air photo liﬁeaments based on an apparent alignment of undrained ponds
and depressions. They stated, "Although large mass movements could have formed

any single undrained depression or pond, the linecar trend of several features
lsuggestﬁ they are fault related.'" Elsewhere, they state "... the geomorphic
features that define these lineaments are similar to the geomorphic features

that define active faults elsewhere."”

Offshore data

As noted earlier, Jennings (1975, after Silver, 1971) depicted two offshore

faults in this area as offsetting Quaternary deposits. Silver
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(1971,)35. 8-10) describes both these faults as northwest-trending, east-
dipping thrust faults. He describes the faulE,which is on trend with the
Crogan faulE’aS separating Mesozoic rocks from a thick section of late
Cenozoic deposits. He notes that norlthwest-trending folds appear right-
laterally offzet alony this fault. The second fault, on trend with the
Bald Mountain fault, is subparallei with the first. I1t, too, is a Thrust
fault which offsets the Wildcaé&?ﬁgstly Plio-Fleistocene in age) accord-
ing to Silver (it is more likely that the Wildeal deposits feferred to
are actually Gold Bluffs formation based on the regional geology ).

I'teld and others (1980) have also studied the offshore area and have
identified several faults which are subparallel to the two identified Ly
Silver. Zeveral of the faults Ficld and others detected are intorpreted
as cutting Pleistocene depoaits. These include faults on trend with the

Grogan Tault and ¢ither the Bald Mountain or Big Lagoon faults (ses

Figure 1 for a summary of the Field and others data).

Selsmicily.

As noted by Field and others (1980), the study area is seismically
active but the type of motion associated with major earthquakes is largely
unknown. Boltl arnd others (1968, pp. 1728 and 1744} analyzed data avail-
able for a M 5.6 earthyuake which occurred on 23 August 1962 off Crescent
City. They concluded that the first motion data indicated right-lateral
movement probably occurred along a nerthwest-trending fault. Silver
(197!, p. 13) speculated that the fault he depicts off Point St. George
caused the 1962 earthquake. During the period from 1900 through 1974,
most of the earthguakes in the regicn larper than M 4.0 appear to have
occurred in the area southeast of the Rald Mountain fault (Real and others,

1978).
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Air photo interpretation

Black and white aerial photos, scale 1:90,000, flown in 1974 (probab-
ly by Fairchild Aerial Surveys) were interpreted in order to detect any
cbvious evidence of recent fault movement. Although more detailed photos
may be considered dgsirable, the recently active Trihidad and Mekinley-
ville zanes#were quite obvicus on these photos (see prints HUM 18-3 and
18-7, for example ).

No detailed air photo interpretive map was prepared. The results

are summarized below.

Big Lagoon fault

The Big lagoen fault was not an obvious, major feature on the phétos
(prints HUM 18-11, 15, and 19). Although the course of Maple Creek may be
groesly controlled by the Big Lagoon fault, many of the tributary streams
which cross the fault mapped by Aalto and others (1981) do no+ appear
deflected. Elsewhere, the deflections are not consistently in one direc-
tien. No evidence of recent vertical displacement aleng the Big lagoon

fault was observed.

Bald Mountain fault

The Bald Mountain fault appears to be fairly well expressed locally
where the bedrock on either side of the fault greatly contrasts. Feor
example, in the area southwest of Rodgers Peak (Fodgers Peak quadranglg),
the fault is evident as a break in slope. Elevations of the mountain tops.
southweat.of the fault in this same area are fairly uniform and much lower
than mountain teps northeast of the fault. Even so, no features wepe
observed that suggest Holocene or late Pleistocens movement has accurred

along the northern segment of the Bald Mountain fault (prints HUM 18-3, 7,

11, 15, 19, and 23).

¥ goatialec in FER- 738,
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Greogan fault

The Grogan fault does not appear to be well expressed at its north-
ern end. Near Major Creck (Orick gquadrangle) the fault iz locally well
expressed in a clear cut arca. However, no systematically offset drain-
ages‘or similar features were observed that would suggest recent fault
movement has occurred along the Grogan fault (prints HUM 18-19, 23, 27,

31, and 35).

Unnamed fault A

Unnamed fault A {prints HUM 18-27, 31, and 35) appears reascnably
well expressed, marked by linear drainages. No clear evidence suggest-

ing Holocene movement was apparent, however.

Iost Man fault

The Lost Man fault is fairly well expressed east of Elk Prairie
(Orick and Tectah Creek quadrangles} as a sharp break in slope (see
prints HUM 18-31 and 35). To the north, this break In slope appears to
die out. Streams crossing the fault deo not appeér systematically later-
ally deflected. In the area where the fault is hest defined, it appears
o be a thrust fault (based on the configuration of the surface trace
and areal topography), which rather abruptly dies out to the south (or
has not been mapped by Aalto and other=). This fault appears to be the
best expressed of those faults evaluated in this FER. There is some sug-
gestion that a similar thrust, having a smaller displacement may exlst on
the western edge of Holter Ridge (Tectah Creek and Coyote Peak quadrangle),
No clear evidence of Holocene movement was obzerved, although the Lost
Man fault eould (based on its surface expression) be late Pleistocene or

younger.
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Surpur Creek fault, unnamed faults C and D

Neither the Surpur Creek fault nor unnamed faults C and D appear well
expressed on the photos (prints HUM and DN 18-31, 35, 39, and 48). Streams do
not appear systematically deflected, and no topographic break is obvious, although

stfeams.may locally be fault controlled.

Air photos lineaments of Harden and others

£

ben
The air photo lineaments identified by Harden and others (1981) asﬂsigilar
thet are neormally :
to aligned geomorphic featuresﬂfound along active faults were not well expressed
on the air photos. Drainages did not appear to be systematically offset along

any of the lineaments, although several ponds are present along one lineament,

and several drainages appear aligned along another.
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Field observations.

Due to constraints ot travel funds and time, mo field observations

were made for this FER.

Conclusions.

Offshore data suggests there may be three faulta of Pleistocene or
younger age in the study area,. The data on hand are insufficient to
determine how the onshore and offshore faults connect or relate to one
another, however.

There are no field data available that indicate that any of the
onshore faults or lineaments evaluated herein are Holocene in age. The
Big Lagoon and Surpur Creek faults, as well as unnamed faults A, B, and
C appear to have been active during Pleistocene time based on offset

stratigraphic units. The Grogan and Lost Man fdaults both appear to have

been active during the Plio-Pleisztocene bazed on offsets of Gold Bluffs

deposits, Also, stratigraphic relationships indicate that the latest
movement on the Big Lagoon, Lost Man, and (possibly) Surpur Creek faults
predates the Holocene since Pleistocene units are nmot offset locally.
The Bald Mountain fault and unnamed fault D can only be dated 48 post-
Franciscan in age. The lineaments of Harden and others {1981) have not
been clearly identified as faultﬁ.

Except for the Lost Man fault, the faults evaluated herein are
elther not well defined or only locally well defined. The Lost Man fault

appears to be a reasonabgg well defined fault, probably a low angle
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thmist. It may well be, based primarily on the surface expression, that
the Lost Man fanlt has been active (at least along part of its length)
during latest Pleiatocene or, possibly, Holocene time despite the fact
it is concealed by gravels at its northern end. Based on the palttern of
faulting present in the McKinleyville area (Carver and others, 1982),
the seismic events near Crescent City, and a nearby Pleistocene offshere

fault, this would not be an unreasonable hypothesis.

9. Recommendations.
Based on the data summarized above, do not zone any of the faults or‘ﬁﬁéumqggt§
evaluated herein at this time since none appears to mest the criteria of
{iee Hanty %)
sufficiently active and well defined. Because of the fairly well-defined
A
nature of the Lost Man fault along most of itas length, this fault should
be considered suspect. However, since it lies in a remote area and is
almost entirely on state and federal parkland, and because of project
limitations, further evaluation of the Lozt Man fault is not recommended
at this time.
10, Investigating geologist; date.
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